Introduction
People living with HIV (PLHIV) experience considerable HIV stigma and discrimination (Herek & Glunt, 1988) . Despite the strenuous efforts over decades to reduce stigma, HIV stigma persistently undermines the health status of PLHIV worldwide (Earnshaw, Lang, Lippitt, Jin, & Chaudoir, 2015; Herrmann et al., 2013) . HIV stigma includes (1) perceived stigma and (2) internalized stigma. Perceived stigma is the perception and recognition of PLHIV being stigmatized in the social context while internalized HIV stigma is PLHIV's feeling of themselves being discredited, dirty/unclean, and thinking themselves deserving the negative outcomes (Earnshaw, Smith, Chaudoir, Amico, & Copenhaver, 2013) . PLHIV feel shameful about their HIV positive status when HIVrelated stigma is internalized. Perceived stigma is a primary trigger for internalized stigma (Padurariu, Ciobica, Persson, & Stefanescu, 2011) and is positively associated with internalized stigma (Vogel, Wade, & Hackler, 2007) . Internalized stigma among PLHIV is common. A study among 1063 PLHIV in South Africa indicated that more than 30% of participants reported feeling dirty, ashamed, or guilty for their HIV infection (Simbayi et al., 2007) . Given that protective factors may mediate the association between internalized HIV stigma and adverse health outcome, it is important to understand the mediating effects of resilience on the association between internalized HIV stigma and health outcomes.
Resilience is viewed as the capacity of an effective coping and positive adaption in the face of adversities (Connor & Davidson, 2003) . Individual resources of resilience (e.g., personality, self-esteem, coping styles, and spirituality) in tandem with social ecological resources (e.g., family relationship, social support) facilitate resilience. Although the emerging understanding of resilience has shifted from a concept of a trait to a dynamic process, from focusing on individual level factors to multiple levels interaction in shaping of adaptation and development of resilience, resilience is ipso facto an individual response (Connor & Davidson, 2003) . Individual resources of resilience as the core were widely investigated in several population subgroups, including university students, patients with mental disorders, and the general population (Campbell-Sills & Stein, 2007; Connor & Davidson, 2003; Scali et al., 2012) . In these studies, personality traits, coping styles, and psychiatric symptoms were viewed as potential individual resources of resilience (Campbell-Sills, Cohan, & Stein, 2006; Friborg, Barlaug, Martinussen, Rosenvinge, & Hjemdal, 2005) . For instance, a longitudinal study tracked 205 participants from 10 to 20 years old and suggested personality traits are potential source of resilience (Shiner & Masten, 2012) . A growing number of studies have examined the role of resilience in mental health outcomes (Davydov, Stewart, Ritchie, & Chaudieu, 2010; Dray et al., 2014) . One study reported a negative association between resilience and mental health problems in HIV-infected former blood/plasma donors in China (Yu et al., 2009 ). To date, few studies have explored the association between resilience and overall health status among PLHIV.
Self-rated health status is a subjective evaluation of overall health by an individual. It is an indicator that may reflect multiple dimensions of health, including physiological, social, and mental health (Unden et al., 2008) . Self-rated health status has been demonstrated as a valid measure of overall health (Haddock et al., 2006) with a good predictability for mortality (Idler & Benyamini, 1997) . Since the wide availability of antiretroviral therapy (ART) to PLHIV, the health status of PLHIV has been generally improving. However, limited data are available regarding the health status and associated protective factors among PLHIV in China.
In China, HIV stigma can be manifested in the society (Abler et al., 2014) . A recent study reported that about 40% of respondents from general population in the society agreed that PLHIV should be isolated and 18% of them agreed that PLHIV should be punished (Abler et al., 2014) . The majority of Chinese PLHIV feel stigmatized . Despite the dramatic increase in global literature on health implications of HIV stigma (Hatzenbuehler, Phelan, & Link, 2013; Herek, Capitanio, & Widaman, 2002) and on the relationship of HIV stigma with mental health (Wingood et al., 2008) , on CD4 counts and chronic illness comorbidity (Earnshaw et al., 2013) , and on HIV symptoms (Earnshaw et al., 2015) , data regarding the relationship between stigma and self-rated health status among PLHIV are scarce in China.
The moderate mediation effect of resilience on the relationship between HIV stigma and HIV symptoms has been demonstrated in a study by Earnshaw et al. (2015) . The authors found that the association between HIV stigma and HIV symptoms was mediated by stress only among PLHIV who perceived low level of community support (Earnshaw et al., 2015) . Perceived community support and receiving instrumental social support acted as resilience resources that moderated the relationship between stigma and stress (Earnshaw et al., 2015) . The common coping strategies used by PLHIV to deal with stigma in Chinese culture included passive (avoidance) and active (problem-focused) strategies that occurred in both interpersonal and intrapersonal levels . However, limited data are available regarding the protective effect of resilience in PLHIV in China. Therefore, this study assesses the individual health status and resilience in PLHIV, as well as the mediation effect of resilience on the relationship between stigma and self-reported overall health status. Social ecological resilience resources are not considered in this study because of the lack of data. A more complete analysis documenting the relative role of individual and social ecological resilience resources would have required information on a range of indicators which was not collected in the survey.
Method

Study site
The study was conducted in 2012-2013 in Guangxi Autonomous Region (Guangxi) in China. Guangxi is located in the southern China with a population of 46 million (National Bureau of Statistics of China, 2012). Guangxi has the second largest number of reported HIV cases among 31 provinces in China (China Ministry of Health, 2012).
Sampling and survey procedure
A total of 17 cities and 75 counties in Guangxi were ranked in terms of cumulative number of reported HIV/AIDS cases and the two cities and 10 counties with the largest cumulative number, accounting for 43% of the reported cases, were selected as the sampling frame. From the list of known HIV cases in local Center for Disease Control and Prevention (CDC), 10% were randomly drawn in each of the 12 selected study sites. We recruited those who were at least 18 years of age and physically and mentally able to complete a survey questionnaire. Selected participants were contacted and invited to participate in the survey in the local CDC or community health centers where the participants received medical care. About 90% of the selected participants consented to participate in the study. About 20% of the participants completed the questionnaire in Mandarin by themselves and the remaining completed the questionnaire through one-on-one interview because of their reading difficulties or their personal preference. The interviewers were local CDC staff or health care workers from HIV clinics who received intensive twoday training on research ethics and interview skills.
Each survey was conducted in a private place, and no one was allowed to stay with the respondent during the survey except the interviewer. Confidentiality was assured, and respondents were allowed to skip any questions they did not want to answer and were permitted to withdraw from the study at any time. The entire questionnaire took about 75-100 minutes to complete. Each participant received a gift at completion of the survey as a compensation for their time. A total of 3002 PLHIV consented and participated in the survey. After removing 15 incomplete questionnaires, we analyze data for 2987 participants for this paper. The research protocol was approved by the Institutional Review Boards at both Wayne State University in the United States and Guangxi CDC in China.
Measures
Internalized stigma
Eight items were used to measure individual internalized stigma. We selected these eight items from the AIDS-related stigma scale that represents negative self-perception in relation to HIV infection (Berger, Ferrans, & Lashley, 2001) . Each item had a 4-point Likert response option (strongly disagree, disagree, agree, and strongly agree). A composite score was calculated by summing the scores of these eight items. The score ranged from 7 to 32, with a higher score indicating a higher level of internalized stigma. The internal consistency of the scale is high (Cronbach's α = .92).
Resilience
An abridged 10-item version of Connor-Davidson Resilience Scale (CD-RISC-10) was used to measure individual resilience (internal resilience resource; Campbell-Sills & Stein, 2007) . The abridged version of CD-RISC-10 was correlated with the original 25item scale and was more stable than the original one and had excellent psychometric properties (Prince-Embury, 2013). The 10 items had a 5-point response option ranging from 0 (not true at all) to 4 (true nearly all of the time). A composite score was created by summing responses to these 10 items, with a higher score indicating a higher level of resilience. This scale had a high internal consistency reliability in this sample (Cronbach's α = .95).
Self-rated health status
Participants were asked a question: "How do you evaluate your overall health status in the last month?" with response options: poor, fair, good, very good, and excellent. For the purpose of data analysis, the responses to this item were dichotomized into good (1 = good, very good, excellent) and poor (0 = poor, fair).
Demographic and health-related factors
Data regarding a number of relevant demographic factors were included in the analysis. These factors included age, gender, ethnicity (1 = Han, 0 = minority), marital status (1 = currently married, 0 = not currently married), education (years of formal schooling), employment status (1 = full-/part-time, 0 = unemployed), monthly family income (1 = 0-999 Yuan, 2 = 1000-1999 Yuan, 3 = 2000-2999 Yuan, 4 = 3000-3999 Yuan, 5 = 4000-4999 Yuan, 6 = 5000 Yuan and more). In addition, drug use (1 = yes, 0 = no), CD4 counts (1 = ≥ 500, 0 = < 500), and ART (1 = yes, 0 = no) were also included in the analysis. A logarithmic transformation of CD4 counts was done, and the values of logarithm of CD4 counts were used in multiple regression.
Statistical analyses
First, descriptive statistics were obtained to describe the frequency distribution of demographic characteristics. Statistical significances of differences in demographic characteristics by health status were tested using ANOVA for continuous variables and Chisquare test for categorical variables. The NPar median test was employed to test the difference of CD4 counts by health status. Second, Pearson correlation analysis was conducted to assess the association between internalized stigma, resilience, and self-rated health status. Third, mediation analysis was employed following the guidelines by Baron and Kenny (1986) . Multivariate linear regression analysis (with continuous variable "resilience" as the dependent variable) and multivariate logistic regression analysis (with dichotomized variable "health status" as the dependent variable) were performed to examine the role of resilience in mediating the effect of the internalized stigma on health status (Figure 1) . One multivariate linear regression model (model 1) and two multivariate logistic regression models (model 2 and model 3) were used to test the effect of mediator (resilience, M). In the first model, the independent variable (internalized stigma, X ) was regressed on the mediation variable (resilience, M) with a regression coefficient a. In the second model, the independent variable (internalized stigma, X ) was regressed on the dependent variable (self-rated health status, Y ) with a regression coefficient c. In the third model, the independent variable (X ) and the mediation variable (M) were AIDS Care 1319 simultaneously regressed on dependent variable (Y ) with regression coefficients c ′ (X on Y ) and b (M on Y ). In addition, those factors that were significant in the bivariate analysis including age, gender, marital status, education, employment status, income, health insurance, drug use, CD4 counts (logarithm), and ART were controlled in each of the regression models. Sobel Z-test was used to confirm the mediation effect (Sobel, 1982) . All statistical analyses were performed using SPSS 18.0 for Windows. Table 1 shows demographic characteristics of the sample. Of the 2987 participants in this study, 62.8% were men. The mean age of the respondents was 42.5 years (SD = 12.8). About 70.7% of participants were Han nationality, 80.2% lived in the rural areas, 66.5% were currently married, 73.1% were employed full-or part-time at the time of the survey, 53.1% had monthly family income less than 1000 Yuan, 19.3% had used drugs in the past, and 72.1% were on ART. The median CD4 count was 318.0 (range: 0-2000).
Results
Demographic characteristics
Self-rated health status and correlations with stigma and individual resilience
In bivariate analysis, age, gender, marital status, education, employment status, monthly family income, drug use, CD4 counts, and ART were significantly associated with self-rated health status (Table 1) . More than 57.7% of PLHIV reported their overall health status as poor (12.7% "Poor" and 45.0% "Fair"), while 42.3% reported as good (24.2% "Good" and 14.3% "Very good", and 3.9% "Excellent"; Table 2 ). The mean score of self-rated health status was 2.52 on the 5-point scale (SD = 1.01). Participants reporting "Poor" health status had the highest internalized HIV stigma score (mean = 20.32, SD = 4.52) while participants reporting "Excellent" health status had the lowest internalized HIV stigma score (mean = 16.13, SD = 4.91). Participants reporting "Poor" health status had the lowest resilience score (mean = 28.06, SD = 8.81) while participants reporting "Excellent" health status had the highest resilience score (mean = 38.13, SD = 8.33). The correlation coefficients were −0.15 (p < .01) between internalized stigma and resilience, −0.14 (p < .01) between internalized stigma and health status, and 0.29 (p < .01) between resilience and health status.
The prevalence of internalized HIV stigma Table 3 shows that about half of the participants strongly agreed or agreed with the statement that "People's attitudes make me feel worse because I have HIV". The proportions who strongly agree or agree were 46% for "Having HIV makes me feel I'm a bad person", 45.9% for "I feel I'm not as good as others because I have HIV", 36.6% for "Having HIV in my body is disgusting to me", 35.1% for "I avoid making new friends because I have HIV" and "Having HIV makes me feel unclean", and 34.0% for "I feel set apart, isolated from the rest of the world". About 29.5% of the sample strongly agreed or agreed with the statement that "I feel guilty because I have HIV". Overall, more than 71.9% of the participants reported some feelings of internalized HIV stigma.
Mediation analysis
Mediation analysis indicated that individual resilience significantly mediated the effect of internalized stigma on self-rated health status (Table 4 and Figure 1 ). Resilience was negatively associated with the internalized stigma (regression coefficient = −0.494, SE = 0.035, p < .001), after controlling for key demographic and health-related factors (age, gender, marital status, education, employment status, income, health insurance, drug use, CD4 counts, and ART). Model 2 showed a direct effect of internalized HIV stigma on health status. Health status was negatively associated with the internalized stigma (regression coefficient = −0.084, SE = 0.01, p < .001). Model 3 showed that when both resilience and internalized stigma were included in the model, resilience was positively associated with the reported health status (regression coefficient = 0.052, SE = 0.005, p < .001) while the significant direct effect of internalized HIV stigma on self-rated health status was reduced (regression coefficient was changed from −0.084 to −0.060), but it still remained significant. Results of the Sobel test confirmed that the association between internalized HIV stigma and self-rated health status is significantly mediated by resilience (z = −8.359, SE = 0.003, p < .001). In addition, in model 3, self-rated health status of PLHIV were significantly associated with gender, residence, employment status, income, and drug use.
Discussion
To the best of our knowledge, this is the first attempt using a large sample of PLHIV in China to explore the role of individual resilience resources in mediating the effects of internalized HIV stigma on self-rated health status. Our findings provide evidence to inform future interventions and research in improving health status and quality of life among PLHIV. 
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Because HIV infection has become a chronic health condition with the wide availability of ART, having a good health status among PLHIV is critical for enhanced quality of life and the longevity of this subgroup. Although mortality of PLHIV has been reduced since the introduction of ART (Liu et al., 2013) , a considerable number of PLHIV are still in overall poor health status that may reflect their poor physical health status and psychosocial state. Results from this study indicate that more than two-third of PLHIV experienced some level of internalized HIV stigma. Internalized HIV stigma might result in psychological stress, which, in turn, might result in increased HIV symptoms, reduced CD4 counts, as well as poor health status (Earnshaw et al., 2015) .
Mediation analysis results in this study suggested that resilience as protective factor might alleviate the effect of internalized HIV stigma on self-rated health status. PLHIV with higher level of resilience are likely to have positive emotions and positive coping strategies (e.g., positive reappraisal, problem-focused coping) to deal with the effect of internalized HIV stigma and be able to find the positive meaning about their HIV serostatus (e.g., learning a lesson). They might change their thoughts about HIV infection (e.g., considering it similar to other chronic illness), cope internalized HIV stigma effectively (e.g., reducing the feeling of guilt), increase self-worth and building Table 2 . Correlation coefficients, and the mean (SD) of internalized HIV stigma, resilience and self-rated health status.
Correlation coefficients
Mean (SD) Self-rated health status optimism of life, or change their behavior in dealing with the disease (e.g., disclosing serostatus to others, increasing adherence to ART, seeking needed care, and developing healthy diets). They might actively access social support and care resources to cope with their physical symptoms and depressive symptoms. These positive actions in turn might reduce HIV symptoms and increase CD4 counts for PLHIV and enable PLHIV to report a better overall health status. There are some potential limitations in this study. First, the causal interpretations need to be precluded because of the cross-sectional nature of data. Future studies with a longitudinal design are needed to confirm the findings of this study. Second, self-reported data may be subject to some bias (e.g., social desirability response, error in recall). Further study is also needed to examine differences on their responses between PLHIV who filled out the questionnaire by participants themselves and those who were interviewed by interviewers. Third, measurement of resilience may need to be validated in the future research. CD-RISC-10 emphasizes on individualistic contributions to the resilience process thereby may have a limitation in the collectivist contexts of Chinese society.
Despite these limitations, this study provides insights and important implications for future research, interventions, and health education. Measuring resilience factors at individual, family, and community levels can help researchers broaden the understanding the process of resilience. Interventions aiming at fostering resilience of PLHIV to overcome stigma and stress of illness are needed. Longitudinal data are needed to help researchers to understand the pathways and developmental trajectories of resilience. Moreover, interventions that combine stigma reduction and resilience development are needed. Additionally, given PLHIV are in an overall poor health, it is necessary to provide comprehensive services to PLHIV to meet their physical, mental, and social needs. Integrated intervention programs should target multiple components including mental health care, disclosure, and adherence to treatment, coping skills, and social support. Community-level interventions are needed to enhance the resilience of PLHIV to cope with stigma and to understand that resilience processes within the supportive communities. 
